Adherence of Porphyromonas gingivalis to matrix proteins via a fimbrial cryptic receptor exposed by its own arginine-specific protease.
Porphyromonas gingivalis, a Gram-negative anaerobe, is known to be involved in the pathogenesis of periodontitis. P. gingivalis fimbriae, which are proteinaceous appendages extending from the cell surface, may contribute to the adherence of the organism to the host cell surface. We previously suggested that arginine-specific protease produced by P. gingivalis enhanced the adherence of purified fimbriae to fibroblasts or matrix proteins. In this study, we have revealed the mechanism of the enhanced binding of fimbriae by the protease in more detail. Arg-specific protease and fimbriae were obtained from P. gingivalis 381 cells and purified. We then analysed the interaction of fimbriae and immobilized fibronectins (intact or partially degraded fibronectin by the purified protease) by using the real-time biomolecular interaction analysis (BIAcore) system with an optical biosensor based on the principles of surface plasmon resonance. BIAcore profiles demonstrated an enhanced interaction between fimbriae and protease-degraded fibronectin. We also showed specific binding of fimbriae to the degraded fibronectin by means of BIAcore analysis. The binding of biotinylated fimbriae to immobilized fibronectin was examined by enzyme-linked biotin-avidin assay. The purified protease enhanced the fimbrial binding to the immobilized fibronectin. The enhancement was inhibited by the addition of L-Arg, or oligopeptides containing the Arg residue at the C-terminus in the fimbrial binding reaction, suggesting that the P. gingivalis fimbriae may potentially have an ability to bind tightly to the Arg residue at C-terminus. Taken together, these studies indicate that P. gingivalis arginine-specific protease can expose a cryptitope in the matrix protein molecules, i.e. the C-terminal Arg residue of the host matrix proteins, so that the organism can adhere to the surface layer in the oral cavity through fimbriae-Arg interaction (a novel host-parasite relationship).